The causes of perinatal death induced by prenatal exposure of rats to the pesticide, mirex. Part I: Pre-parturition observations of the cardiovascular system.
Prenatal exposure to mirex, a chlorinated hydrocarbon insecticide, induces a high rate of perinatal death, but only a low incidence of visible abnormalities which could help to account for these deaths. This study is an attempt to determine the cause of these deaths. Pregnant rats were intubated with a moderate dose of mirex, in oil, 6 mg/kg/day, on days 8 1/2-15 1/2 of gestation. Observations, on 78 control and 136 treated fetuses, were made on the morning before parturition was expected. Fetuses were sequentially exposed and electrocardiograms obtained with the fetus attached to the placenta and uterus. ECGs were evaluated for rate of beat, regularity of beat, PR intervals, and other features. Fetuses were examined for edema level and vitality. None of the controls were dead and none had abnormal ECGs. Of the treated group, 14% were dead, 16% had a first-degree heart block, and 2% had a second-degree heart block. Some (6%) had slow, feeble atrial beats only, possibly a third-degree block, and appeared to be dying. The severity of the symptoms was proportional to the degree of visible edema. Most of the fetuses with little or no visible edema had normal ECGs, but the majority of the moderate to severely edematous fetuses (i.e., with a layer of subcutaneous edema across the back of 0.5 mm or more) had abnormal ECGs and/or were either dead or dying. These data show that the effects of mirex on the fetal cardiovascular system are a major factor in inducing prenatal death.